Lung-Resident Mesenchymal Stem Cells Promote Repair of LPS-Induced Acute Lung Injury via Regulating the Balance of Regulatory T cells and Th17 cells.
Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are associated with high morbidity and mortality. Mesenchymal stem cells (MSCs) have been shown to improve ALI, and the imbalance of regulatory T cells (Tregs) and Th17 cells is associated with mortality in ALI/ARDS patients. However, whether administration of lung-resident MSC (LRMSC) improves lung injury and regulates the balance of Tregs and Th17 cells remains unknown. An ALI animal model was induced by LPS, and PBS or LRMSC were administered via tail vein after 4 h. LRMSC were subsequently detected in the lungs by a live imaging system (Berthold LB983, Germany). Lung morphology; lung wet-to-dry weight ratio; and total protein concentration, inflammatory cells, and cytokines in bronchoalveolar lavage fluid (BALF) and plasma were determined. The percentage of Tregs in lung and spleen, and of Th17 cells in lung and blood, were also evaluated. The results showed that LRMSC not only attenuated histopathological damage but also mediated the downregulation of lung wet-to-dry weight ratio and the reduction of total protein concentration and inflammatory cells in BALF. LRMSC also decreased inflammatory cytokines in both BALF and plasma and increased KGF-2 and surfactant protein C (SPC) expression in the lung. Flow cytometry revealed the upregulation of Tregs and the downregulation of Th17 cells, and the increase in the ratio of Tregs and Th17 cells. The live imaging system showed that LRMSC migrated to and were retained in the injured area. In conclusion, the results indicated that administration of LRMSC attenuates LPS-induced ALI via upregulating the balance of Tregs and Th17 cells.